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(57) Abstract: An optical 

system (10) particularly useful 
for color laser printers. Four 
imaging systems are provided, 
one for each color, black, 
magenta, cyan and yellow. Each 
imaging system has separate 
pre- scan assemblies (30, 40, 
70, 80) and post-scan optical 
assemblies (110, 120, 130, 
140). ~ Two scannihg "polygons ' 
(52, 92) are provided, and each 
scanning polygon is shared by 
two imaging systems. Both 
pre- scan optical assemblies 
shared by each scanning polygon 
are provided on the same side of 
the scanning assembly (50, 90) 
at substantially similar mirror 
image angles, to reduce scan 
image registration errors. The 
pre-scan and post-scan optical 
assemblies have improved 
adjustability. 
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DUAL POLYGON LASER PRTNTHEAD FO R A COLOR PRINTER 

BACKGROUND OF THE INVENTION 

1. Field of the invention. 

5 The present invention relates to laser scanning devices, and, more particularly, to 

the optical systems in color laser printers. 

2. Description of the related art. 

Optical systems used in laser printers may be characterized as having three sub- 
systems, namely, a pre-scan optical sub-system, a scanning sub-system, and a post-scan 

10 sub-system, each with appropriate mounting hardware for properly positioning the 
components thereof. Typically, the pre-scan optical sub-system includes a laser diode 
with large beam divergence serving as a light source, a collimator lens, and a pre-scan 
lens. The collimator lens produces a collimated beam from the Ugjit emitted by the laser 
diode. The pre-scan lens focuses the processed beam to a waist. 

15 The scanning srub-system is essentially a motor driven, rotatable, polygonal 

reflector, having adjacent peripheral mirror surfeces, or facets, that rotate during 
operation of the printer. The mirror surface reflect the collimated and focused beam 
from the pre-scan optical sub-system. The rotation direction of the reflector determines 
the scan direction of the beam passing to a scanned object, such as a photosensitive 

20 drum in a laser printer. During set-up of the optical system, the pre-scan system 
components must be aligned properly with the polygonal reflector, and at the proper 
angle, for proper beam reflectance by the polygonal reflector. 

A known post-scan optical system includes lenses which function to transform 
the U^t beam reflected from the polygonal reflector of the scanning sub-system into a 

25 beam having spot size suitable for tiie laser printing operation, and which function m 
what is known in the art as an f-theta lens system. The f-theta lens system functions 
principally to compensate spot positional location on the scanned object as a function of 
the scanning mirror rotation angle theta, in order to produce a nearly Unear change in 
position on the scanned object for a linear change in angle of rotation of a polygon facet. 

30 The post-scan system may include a plurality of f-theta lenses. In addition, this post- 
scan optical system provides process direction correction to minunize potential fecet-to- 
facet generated process direction jitter. The post-scan optical sub-system may also 
include one or more folding mirrors to adapt to the geometry of the printer apparatus. 

During setup of the laser printer, it is necessary to position the fold mirror and to align 
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the f-theta lens or lenses properly with the fold mirror scan image line, so that the scan 
image beam strikes the photoconductive member at the desired location. When two or 
more f-fheta lenses are used, setup of the printer further requires proper alignment of the 
f-theta lenses relative to eadi other. Sqparate mounting hardware for each, as is known 
5 in the past, compounds alignment diflSculties, as each contributes tolerance errors to the 
overall subsystem tolerance error. 

The pre-scan optical sub-system defines the light beam axis between the laser 
diode source and the rotatable polygonal reflector, and establishes the beam diameters 
and curvature on that axis. Although the optical components used in this sub-system are 
10 relatively uncomplicated firom a design standpoint, the pre-scan optical sub-system 
utilizes very short focal length optics of high numeric aperture for reasons of size and 
efficiency of coupling to the laser diode. As a result, sensitivity to component tolerance 
and to placement accuracy is very important Also, the pre-scan optical sub-system is 
required to produce a beam waist in the cross scan or processing direction, 
15 perpendicular to the scan direction, at a precise location relative to the polygonal 
reflector. Therefore, proper orientation or alignment of the pre-scan system to the 
scanning subsystem is important 

Color laser printers employ four printing stations, one each for black, magenta, 
cyan and yellow toners. It is known to provide each as a more or less independent 
20 system, so that each printing station has separate pre-scan, scanning and post-scan 
subsystems. Therefore, each component of the three major subsystems of an optical 
scanning system is provided four times in the printer, once for each printing station. 

" In the overall cost of a laser printer, the printhead, including the optical system is 
one of the more expensive components, and the optical system is a substantial part of 
25 the cost. The most expensive component of an optical system for a laser printer is the 
polygon mirror/motor component of the scanning subsystem. In a color printer, where 
four polygon reflectors are used, this highest cost component is supplied four tunes. 

In printing color images with four scanning beams, for highest quality printing, it 
is important to minimize the locating error created by each printhead imaging system. 
30 Compounding errors firom the four printheads can result in an unacceptable image 
quality. Each scan image must be position accurately with respect to the other scanned 
images, with errors in positioning refrared to as "registration" errors. 
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Thus, not only is it necessary to align components of the pre-scan, scanning and 
post-scan subsystems relative to eadi other within a printhead optical system, it is also 
necessary to align one printhead relative to the other printheads, so that the four scan 
images are properly registered with respect to each other, to produce the hi^est quality 
5 image. 

What is needed in the art is an improved optical system for color laser scanning 
devices which minimizes cost and nunimizes registration scan errors, while facilitating 
assembly and setiq) of the device to meet optical performance requirements. 

10 SUMMARY OF THE INVENTION 

The present invention provides a laser imaging system for a color laser imaging 
device that includes individual pre-scan and post-scan optical assemblies for each 
printhead. Two printheads share a common scanning assembly so that only two 
scanning assemblies are required in a four color device. The pre-scan and post-scan 

1 5 assemblies have improved structures for adjustment. 

The invention comprises, in one form thereof, a laser scanning color imaging 
device with first, second, third and fourth pre-scan optical assemblies; first, second, 
third and fourth post-scan optical assemblies; and first and second scanning assemblies. 
Each scanning assembly includes a rotatable polygon reflector and an axis about which 

20 the polygon reflector rotates. Two of the pre-scan optical assemblies and two of the 
post-scan optical assemblies are operatively associated with one of the scanning 
assemblies, and the other two of the pre-scan optical assemblies and the other two of the 
post-scan optical assemblies are oparatively associated with the other of the scanning 
assemblies. The first, second, third and fourth post-scan assemblies each include first 

25 and second f-theta lenses and a fi-ame member holding the f-theta lenses. 

The invention comprises, in another form thereof, a post-scanning assembly for a 
laser scanning device. The post-scanning assembly includes a fold mirror having a scan 
image line; first and second f-theta lenses; and an adjustable firame. The first and 
second f-theta lenses are mounted on the firame. 

30 The invention comprises, in a fiirther form thereof, a color laser printer with a 

first polygon reflector rotatable about a first polygon axis, first and second pre-scan 
assemblies operatively disposed to direct light beams originated thereby to the first 
polygon reflector, and first and second post-scan optical assmiblies configured and 
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arranged to receive reflected light in the form of first and second scanning beams firom 
the first polygon reflector. The first post-scan optical assembly receives reflected light 
originatmg fiom the first pre-scan assembly, and the second post-scan optical assembly 
receives reflected light originating from the second pre-scan assembly. A first PC drum 

5 is operatively arranged to receive the reflected scanning beam fix)m the first post-scan 
optical assembly, and a second PC drum is operatively arranged to receive the reflected 
scanning beam firom the second post-scan optical assembly. The first and second post- 
scan optical assemblies each include a fold mirror having a scan image line, a frame and 
first and second f-theta lenses attached to the frame. 

10 The invention comprises, in still another fomi thereof, a pre-scan assembly for a 

laser scanning imaging device, the device including a scanning system having a 
polygonal reflector rotatable about an axis. The pre-scan assembly has a first laser 
diode collimation module for emitting a first beam of light at the polygonal reflector, 
and a second laser diode collimation module for emitting a second beam of light at the 

1 5 polygonal reflector. The first and second laser collimation modules are mounted on first 
and second pre-scan plates. At least one of the first and second pre-scan plates is 
rotatable about the axis of the polygonal reflector. 

An advantage of the present invention is providing a color laser scanning device 
having reduced costs for manufecturing and assembly through the reduction of the 

20 number of more cosfly components required in the device, and the use of identical 
components in corresponding systems of the printer. 

Another advantage is providing a laser scanning device having simplified 
assembly, set-up and adjustment between various cx)mponents of the device. 

Yet another advantage is providing a laser scanning device having reduced 

25 registration errors in the scan direction between the individual color images. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantages of this invention, and 
the manner of attaining them, will become more apparent and the invention will be 
30 better understood by reference to the following description of an embodiment of the 
invention taken in conjunction with the accompanying drawings, wherein: 

Fig. 1 is a perspective view of an optical system of the present invention, 
showing the major optical components; and 
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Fig. 2 is a perspective view of the optical system shown in Fig. 1, but also 
showing various mounting platforms for the optical components. 

Corresponding reference characters indicate corresponding parts throughout the 
several views. The exemplification set out herein illustrates one preferred embodiment 
5 of the invention, in one form, and such exemplification is not to be construed as limiting 
the scope of tfie invention in any manner. 

DETAILED DESCRBPTION OF THE INVENTION 

Referring now to the drawings, and particularly to Fig. 1, there is shown a laser 
10 scanning color imaging device 10 according to the present invention. Device 10 
includes four printheads 12, 14, 16 and 18 for printing black, magenta cyan and yellow 
toners, respectively. Printheads 12, 14, 16 and 18 operate in known manner to create 
electrostatic latent images on photoconductive elements, such as photoconductive drums 
22, 24, 26 and 28, respectively. Black, magenta, cyan and yellow toners from 
15 developing units (not shown) are applied to the latent images on photoconductive drums 
22, 24, 26 and 28, respectively. The toner images are thereafter appUed either direcdy 
or indirectly to the desired media for receiving She final image, and the toner unage is 
fixed on the media in a fuser unit (not shown) through the appUcation of heat and 
pressure. 

20 Printhead 12, for creating the black image, includes a pre-scan assembly 30. A 

laser diode collimation module 32 thereof has a laser diode and a collimation lens (not 
shown) therem for emitting a laser beam 34. Laser beam 34 passes through an aperture 
36 and a pre-scan lens 38 for sizing and focusing beam 34, all in known maimer. . 

Printhead 14, for creating the magenta image, includes a pre-scan assembly 40. 

25 A laser diode collimation module 42 thereof has a laser diode and a collimation lens (not 
shown) therein for emitting a laser beam 44. Laser beam 44 passes through an aperture 
46 and a pre-scan lens 48 for sizing and focusing beam 44, all in known manner. 

Printhead 12 and printhead 14 share a common scanning assembly 50, including 
a rotatable polygonal reflector 52 driven by a motor 54 via a shaft 56 to rotate in a 

30 clockwise direction as shown in the drawings, indicated by arrow 58. Laser beams 34 
and 44 from pre-scan optical assemblies 30 and 40, respectively, are directed at reflector 
52. 
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Printhead 16, for creating the cyan image, includes a pre-scan assembly 70. A 
laser diode collimation module 72 thereof has a laser diode and a collimation lens (not 
shown) therein for emitting a laser beam 74. Laser beam 74 passes through an aperture 
76 and a pre-scan lens 78 for si2ang and focusing beam 74, all in known manner. 

5 Printhead 18, for oreating the yellow image, includes a pre-scan assembly 80. A 

laser diode collimatioQ module 82 thereof has a laser diode and a collimation lens (not 
shown) therein for emitting a laser beam 84. Laser beam 84 passes through an q)erture 
86 and a pre-scan lens 88 for sizing and focusmg beam 84, all in known manner. 

Printhead 16 and printhead 18 share a conomon scanning assembly 90, including 

10 a rotatable polygonal reflector 92 driven by a motor 94 via a shaft 96 to rotate in a 
clockwise direction as shown in the drawings, indicated by arrow 98. Laser beams 74 
and 84 ftom pre-scan optical assanblies 70 and 80, respectively, are directed at reflector 
92. 

Pre-scan assemblies 30, 40, 70 and 80 for printheads 12, 14, 16 and 18, 
15 respectively, contain identical optical coniponents, thereby minimizing tooling and parts 
costs. Thus, laser diode collimation modules 32, 42, 72 and 82 can be of identical 
components, as can apertures 36, 46, 76 and 86; and pre-scan lenses 38, 48, 78 and 88. 
Printheads 12 and 14 share common scanning assembly 50, and printiieads 16 and 18 
share common scanning assembly 90. Since device 10 tiiereby requires only two 
20 scanning assemblies, which are the most expensive componaits of device 10, 
considerable expensive is saved in the components for color laser scannmg device 10. 
Scanning assemblies 50 and 90 contain identical components, such as reflectors 52 and 
92, and motors 54 and 94, fliereby further minimizing tooling and parts costs, and 
simplifying assembly. 

25 Printhead 12 includes a post-scan optical assembly 110 having a fold mirror 112 

and a rigid frame 114 that holds a first f-tiieta lens 116 and a second f-theta lens 118. 
Rigid frame 114 is mounted to pivot about tiie scan image line of fold mirror 112. 
Printhead 14 includes a post-scan optical assembly 120 having a fold mirror 122 and a 
rigid frame 124 that holds a first f-theta lens 126 and a second f-tiieta lens 128. Rigid 

30 frame 124 is mounted to pivot about the scan image line of fold mirror 122. Printhead 
16 includes a post-scan optical assembly 130 having a fold mirror 132 and a rigid frame 
134 tiiat holds a first f-tiieta lens 136 and a second f-theta lens 138. Rigid frame 134 is 
mounted to pivot about the scan image Ime of fold mirror 132. Printhead 18 includes a 
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post-scan optical assembly 140 having a fold mirror 142 and a rigid frame 144 that 
holds a first f-theta lens 146 and a second f-theta lens 148. Rigid frame 144 is mounted 
to pivot about the scan image line of fold mirror 142. 

Thus, each printiiead 12, 14, 16 and 18 has a separate post-scan optical assembly 

5 1 10, 120, 130 and 140, respectively, transmitting scanned beams 34, 44, 74 and 84 from 
scanning assemblies 50 and 90 to photo-conductive drums 22, 24, 26 and 28, Post-scan 
optical assembly 110 receives laser beam 34 from scanning assembly 50. Fold mirror 
1 12 redirects the scanned beam 34 througji first f-theta lens 1 16 and second f-theta lens 
118 to flie surfece of photo-conductive drum 22, to scan an image line 160. Post-scan 

10 optical assembly 120 receives laser beam 44 firom scanning assembly 50. Fold mirror 
122 redirects the scanned beam 44 through first f-theta lens 126 and second f-theta lens 
128 to the surface of photo-conductive drum 24, to scan an image line 162. Post-scan 
optical assembly 130 receives laser beam 74 from scanning assembly 90. Fold mirror 
132 redirects the scanned beam 74 through first f-theta lens 136 and second f-fheta lens 

15 138 to the surface of photo-conductive drum 26, to scan an image line 164. Post-scan 
optical assembly 140 receives laser beam 84 from scanning assembly 90. Fold mirror 
142 redirects the scanned beam 84 through first f-theta lens 146 and second f-theta lens 
148 to the surface of photo-conductive drum 28, to scan an image Une 166. Each post- 
scan optical assembly 110, 120, 130 and 140 contains similar components so that 

20 tooling and parts costs are minimized. Thus, for example fold mirrors 1 12, 122, 132 and 
142 are identical components, as are the respective first f-theta lenses 116, 126, 136 and 
146; and the respective second f-theta lenses 1 1 8, 128, 138 and 148. 

To allow for the use of the same pre-scan optical components in each pre-scan 
optical assembly 30, 40, 70 and 80; and the same post-scan optical components in each 

25 post-scan optical assembly 110, 120, 130 and 140, the optical paths for each printhead 
12, 14, 16 and 18 must be of identical length. Pre-scan optical assembly 30 is 
positioned at a distance and at an angle from scanning assembly 50 similar to the 
distance and a nurror image angle at which pre-scan optical assembly 40 is positioned 
fix)m scanning assembly 50. So also, pre-scan optical assemblies 70 and 80 are 

30 positioned at similar distances and angles with respect to scanning assembly 90. 

To reduce scan direction registration errors, pre-scan optical assemblies 30 and 
40 are positioned on the same side of post-scan optical assemblies 1 10 and 120, and the 
reflected beams 34 and 44 from reflector 52. With reflector 52 rotatmg about an axis 
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defined by shaft 56 in the direction indicated by arrow 58, laser beam 34 is caused to 
traverse photoconductive drum 22 in the direction indicated by the arrow of image line 
160. At the same time, laser beam 44 is caused to traverse photoconductive drum 24 in 
the direction indicated by flie arrow of image line 162, whidi is opposite to flie direction 

5 of beam 34 on drum 22. As a result, flie accumulated linearity curves have the same 
shapes for the scanned image lines on both drums 22 and 24, and registration errors in 
the scan direction are minimized. If beams 34 and 44 were directed at reflector 52 firom 
opposite sides thereof, die accumulated linearity curves would be reversed, and flie 
resulting registration errors in flie scan direction would be maximized. By directing 

10 laser beams 34 and 44 toward reflector 52 firom the same side and over flie same, fliough 
minor image angles, the linearity curves are closely matched, and error in registration in 
the scan direction for the black and magenta images are minimized. 

Similarly, pre-scan optical assemblies 70 and 80 are positioned on the same side 
of post-scan optical assemblies 130 and 140, and flie reflected beams 74 and 84 fiiom 

1 5 reflector 92. With reflector 92 rotating about an axis defined by shaft 96 in flie direction 
indicated by arrow 98, laser beam 74 is caused to traverse photoconductive drum 26 in 
the direction indicated by the arrow of unage line 164. At the same time, laser beam 84 
is caused to traverse photoconductive drum 28 in flie direction indicated by the arrow of 
image line 166, which is opposite to the direction of beam 74 on drum 26. As a result, 

20 flie accumulated linearity curves have tiie same shapes for the scanned image lines on 
both drums 26 and 28, and registration errors in tiie scan direction are minimized. If 
beams 74 and 84 were directed at reflector 92 firom opposite sides thereof, flie 
accumulated linearity curves would be reversed, and the resulting registration errors in 
flie scan direction would be maximized. By directing laser beams 74 and 84 toward 

25 reflector 92 from the same side and over tiie same angles, the linearity curves are closely 
matched, and error in registration in flie scan direction for the cyan and yellow images 
are minimized. 

With the arrangement described above the cumulative linearity error differences 
are minimized, and registration error between tiie black, magenta, cyan and yellow 
30 images on drums 22, 24, 26 and 28, respectively, are reduced, leading to higher quality 
images. 

First and second f-flieta lens pairs 116 and 118, 126 and 128, 136 and 138, 146 
and 148 are rigidly mounted to firames 1 14, 124, 134, and 144, respectively, and firames 

8 
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114, 124, 134 and 144 are pivotally mounted at axes 170, 172, 174 and 176, 
respectively, (Fig. 2). Fold miirois 112, 122, 132 and 142 are sinularly pivotally 
mounted about axes 170, 172, 174 and 176 independent of frames 114, 124, 134 and 
144. During the assembly and adjustmmt of device 10, fold mirrors 112, 122, 132 and 

5 142 can be adjusted, and frames 114, 124, 134 and 144 can be rotated, to achieve the 
desired process location for scan beams 34, 44, 74 and 84 on photoconductive drums 22, 
24, 26 and 28, respectively. Since the first and second f-theta lens pairs 116 and 118, 
126 and 128, 136 and 138, 146 and 148 are rigidly mounted to fi^es 114, 124, 134, 
and 144, respectively, it is not necessary to adjust each lens independently. Instead, 

10 each pair of first and second f-fheta lenses 116 and 118, 126 and 128, 136 and 138, and 
146 and 148 is adjusted as a unit, rigidly moimted to frames 114, 124, 134, 144, 
respectively, minimizing tolerance errors in accurately controlling relative lens 
alignment 

As shown in Fig. 2, laser diode coUimation modules 32, 42, 72 and 82 are 
15 mounted on plates 180, 182, 184 and 186, respectively. During assembly, set-up and 
adjustment of device 10, plate 180 can be rotated to align tiie scan line for the black 
image on photoconductive drum 22, as desired. Plate 180 is then secured in place, such 
as by a locking device (not shown) connected to a frame (not shown) in device 10. Plate 
182 can be rotated about an axis defined by shaft 56, to provide skew adjustment of 
20 laser beam 44 for the magenta image relative to the black image. After proper skew 
adjustment, plate 182 is locked in position, such as by a locking fixture (not shown) to 
plate 180 or to a frame (not shown) in device 10. Rotation of plates 180 and 182 does 
not change the optical path lengths between reflector 52 and laser diode coUimation 
modules 32 and 34. 

25 Plates 1 84 and 1 86 can be rotated similarly about an axis defined by shaft 96, for 

skew adjustment of the cyan and yellow images, respectively, relative to the black 
image. Plates 184 and 186 are also locked in place, such as by a locking device (not 
shown) to a frame (not shown) in device 10. Rotation of plates 184 and 186 does not 
change the optical path lengths between reflector 92 and laser diode coUimation 

30 modules 36 and 38. 

With the structure described above, the desired optical path lengths and 
relationships can be maintained while adjusting the skew and process direction 
relationships of laser beams 34, 44, 74 and 84. 

9 
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As known to those skilled in the art, start-of-scan and end-of-scan signals are 
required to synchronize the laser scans, and to detect drift in registration that can occur 
with temperature changes. A mirror assembly 190 and a beam detection sensor 192 are 
provided on each frame 114, 124, 134 and 144 on the side thereof shown in the 

5 foreground of Fig. 1. Each frame 114, 124, 134 and 144 further includes a mirror 
assembly 200 and a beam detection sensor 202 on the side opposite the side shown in 
the foreground of Fig. 1. Only one mirror assembly 200 and one beam detection sensor 
202 for frame 144 are shown in Fig. 2; however, it should be understood that frames 
114, 124 and 134 also have similar mirror assemblies 200 and beam detection sensors 

10 202. For the blade image scanned on photoconductive drum 22 and the cyan image 
scanned on photoconductive drum 26 sensor 192 provides the start-of-scan signal, and 
sensor 202 provides the end-of-scan signal. For the magenta hnage scanned on 
photoconductive drum 24 and fee yellow image scanned on photoconductive drum 28 
sensor 202 provides the start-of-scan signal, and sensor 192 provides the end-of-scan 

IS signal. 

The present invention provides a reduced cost optical system for color laser 
printers and the like by utilizing one polygonal reflector for two printheads, and by 
simplifying assembly and set-up procedures. Fixturing in the printer, including 
mounting plates for pre-scan systems and frames for f-theta lenses provide skew and 

20 process direction adjustability without changes to the optical path lengths. As a result, 
similar optical components can be used in each printhead. The optical system 
orientation reduces scan direction registration ©rrors, improving print quality. 

While this invention has beai described as having a preferred design, the present 
invention can be further modified within the spirit and scope of this disclosure. This 

25 application is therefore intended to cover any variations, uses, or adaptations of the 
invention using its general principles. Further, this application is intended to cover such 
departures from the present disclosure as come within known or customary practice in 
the art to which this invention pertains and which fall within the limits of the appended 
claims. 

30 
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WHAT IS CLAIMED IS: 

1 . A laser scanning color imaging device, comprising: 
first, second, tiiird and fourth pre-scan optical assemblies; 
first, second, third and fourth post-scan optical assemblies; 

first and second scanning assemblies, each including a rotatable polygon 
5 reflector and an axis about which said polygon reflector rotates; 

two of said pre-scan optical assemblies and two of said post-scan optical 
assemblies operatively associated with one of said scanning assemblies, and the other 
two of said pre-scan optical assemblies and the other two of said post-scan optical 
assemblies operatively associated with the other of said scanning assonblies; and 
10 said first, second, third and fourth post-scan assemblies each including first and 

second f-theta lenses and a frame member holding said first and second f-tfaeta lenses. 

2. The imaging device of claim 1, each said first, second, third and fourth post- 
scan assemblies including a fold mirror having a scan image line, and a pivot means 
connecting said firame member relative to said scan image line of said fold mirror. 

3. The imaging device of claim 2, one of said first and second pre-scan 
assemblies disposed on a plate rotatable about said axis of said first polygon reflector. 

4. The imaging device of claim 3, one of said third and fourth pre-scan 
assemblies disposed on a plate rotatable about said axis of said second polygon 
reflector. - - - . . 

5. The imaging device of claim 1, one of said first and second pre-scan 
assemblies disposed on a plate rotatable about said axis of said first polygon reflector. 

6. The imaging device of claim 5, one of said third and fourth pre-scan 
assemblies disposed on a plate rotatable about said axis of said second polygon 
reflector. 

7. A post-scaiming assembly for a laser scanning device, said post-scanning 
assembly comprising: 

11 
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a fold minor having a scan image line; 
first and second f-theta lenses; and 
5 an adjustable firame, said first and second f-theta lenses mounted on said fi:ame. 

8. The post-scanning assembly of claim 7, said firame piyotally mounted relative 
to said scan image line of said fold mirror. 

9. A color laser printer comprising: 

a first polygon reflector rotatable about a first polygon axis; 
first and second pre-scan assemblies operatively disposed to direct light beams 
originated thereby to said first polygon reflector; 
5 first and second post-scan optical assemblies configured and arranged to recdve 

reflected light in the form of first and second scanning beams firom said first polygon 
reflector, said first post-scan optical assembly receiving reflected light originating fix)m 
said first pre-scan assembly, and said second post-scan optical assembly receiving 
reflected light originating firom said second pre-scan assembly; 
10 a first PC drum operatively arranged to receive the reflected scanning beam firom 

said first post-scan optical assembly; 

a second PC drum operatively arranged to receive the reflected scanning beam 
firom said second post-scan optical assembly; and 

said first and second post-scan optical assembUes each including a fold mirror 
15 having a scan image line, a firame and first and second f-theta lenses attached to said 
firame. 

10. The printer of claim 9, said firames being pivotal relative to said scan image 
lines of said fold mirrors. 

11. The printer of claim 10, said first scanning beam and said second scanning 
beam traversing said first and second photoconductive drums, respectively, in opposite 
directions. 

12. The printer of claim 1 1, said first pre-scan assembly mounted on a first pre- 
scan plate and said second pre-scan assembly mounted on a second pre-scan plate, at 
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least one of said first and second pre-scan plates being pivotable about said axis of said 
first polygon reflector. 

13. The printer of claim 9, said first pre-scan assembly moiinted on a fibrst pre- 
scan plate and said second pre-scan assembly mounted on a second pre-scan plate, at 
least one of said first and second pre-scan plates being pivotable about said axis of said 
first polygon reflector. 

14. The printer of claim 13, said first scanning beam and said second scanning 
beam traversing said first and second photoconductive drums, respectively, in opposite 
directions. 

15. The printer of claim 9, said first scanning beam and said second scanning 
beam traversing said first and second photoconductive drums, respectively, in opposite 
directions. 

16. The printer of claim 9, fiarfher comprising: 

a second polygon reflector rotatable about a second polygon axis; 
third and foxirth pre-scan assemblies operatively disposed to direct light beams 
originated thereby to said second polygon reflector, 
5 third and fourth post-scan optical assemblies configured and arranged to receive 

reflected light in the form of third and fourth scanning beams from said second polygon 
reflector, said third post-scan optical assembly receiving reflected light originating firom 
said third pre-scan assembly, and said fourth post-scan optical assembly receiving 
reflected light originating from said fourth pre-scan assembly; 
10 a third PC drum operatively arranged to receive the reflected scanning beam 

from said third post-scan optical assembly; 

a fourth PC drum opemtively arranged to receive the reflected scaiming beam 
fixmi said fourth post-scan optical assembly; and 

said third and foiirth post-scan optical assemblies each including a fold mirror 
IS having a scan image line, a frame and first and second f-theta lenses attached to said 
firame. 
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17. The printer of claim 16, said first scanning beam and said second scanning 
beam traversing said first and second photoconductive drums, respectively, in opposite 
directions; and said third scanning beam and said fourth scanning beam traversing said 
third and fourth photoconductive drums, respectively, in opposite directions. 

18. The printer of claim 16, said first, second, third and fourth pre-scan 
assemblies mounted on first, second, third and fourth pre-scan plates, respectively; at 
least one of said first and second pre-scan plates being pivotable about said axis of said 
first polygon reflector; and at least one of said third and fourth pre-scan plates being 

5 pivotal about said axis of said second polygonal reflector. 

19. A pre-scan assembly for a lasar scaiming imaging device, said device 
including a scanning system having a first polygonal reflector rotatable about a first 
axis, said pre-scan assembly comprising: 

a first laser diode coUimation module for emitting a first beam of light at the first 
5 polygonal reflector, and a second laser diode coUimation module for emitting a second 
beam of light at the first polygonal reflector, said first and second laser coUimation 
modules mounted on first and second pre-scan plates, at least one of said first and 
second pre-scan plates being rotatable about the first axis. 

20. The pre-scan assembly of claim 19, both said first and second pre-scan 
plates being rotatable about the first axis. 

21. The pre-scan assembly of claim 19, said first and second laser diode 
coUimation modules disposed on the same side of the first polygonal reflector at 
substantiaUy similar mirror image angles to and distances from the first polygonal 
reflector. 

22. The pre-scan assembly of claim 21, both said first and second pre-scan 
plates being rotatable about the first axis. 
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23. The pre-scan assembly of daim 19 for a laser scanning imaging device 
induding a scanning system further having a second polygonal reflector rotatable about 
a second axis, said pre-scan assembly induding: 

a third laser diode collimation module for emitting a third beam of light at the 
second polygonal reflector, and a fourth laser diode collimation module for emitting a 
fourth beam of U^t at the second polygonal reflector, said third and fourth laser 
colUmation modules mounted on third and fourth pre-scan plates, at least one of said 
third and fourth pre-scan plates being rotatable about the second axis. 

24. The pre-scan assembly of claim 23, both said thhd and fourfli pre-scan 
plates being rotatable about the second axis. 

25. The pre-scan assembly of claim 23, said first and second laser diode 
collimation modules disposed on the same side of the first polygonal reflector at 
substantially smular mirror image angles to and distances fiom the first polygonal 
reflector, and said third and fourth laser diode coUunation modules disposed on flie 
same side of the second polygonal reflector at substantially similar muror unage angles 
to and distances firom the second polygonal reflector. 

26. The pre-scan assembly of claim 25, said first, second, fliird and fourth laser 
diode collimation diodes each disposed on the same sides of the first and second 
polygonal reflectors at substantially similar mirror hnage angles to and distances firom 
the first and second polygonal reflectors. 

27. The pre-scan assembly of claim 26, both said first and second pre-scan 
plates being rotatable about the first axis, and both said third and fourth pre-scan plates 
being rotatable about the second axis. 
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